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[51] ABSTRACT 
The present invention provides composite material 
compositions using waste synthetic ?ber released from 
?ber-related factories or general households. In an em 
bodiment of the present invention, a thermoplastic syn 
thetic resin may be incorporated with plasticizer(s), 
lubricant(s), and other additive(s), the mixture being 
molten and then kneaded with waste synthetic ?ber 
which had been ?brillated into ?laments, whereby said 
waste synthetic ?ber is impregnated with the molten 
resin liquid to form a composite material composition. 
The present invention can thus provide inexpensive 
composite material compositions having excellent me 
chanical properties by making use of waste synthetic 
?ber which has been junked as waste so far, and lessen 
ing the rate of use of synthetic resins. 

2 Claims, No Drawing 
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COMPOSITE MATERIAL COMPOSITIONS USING 
WASTE SYNTHETIC FIBER 

Matterenelossdinheavyhrackets [J appearsinthe 
orlglaalpatent butfornis nopartofthisreissuespeci?ea 
tiommatterprintedinitallcs indicatestheadditions made 
byreiasae. 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present invention relates to a technique of re-‘util 

izing waste synthetic ?ber and particularly to a compos 
ite material composition obtained by ?rst crushing 
waste synthetic ?ber without any pretreatment, subse 
quently opening said waste synthetic ?ber into ?la 
ments, and then impregnating the ?laments with a ther 
moplastic synthetic resin followed by kneading. 

2. Description of Prior Art 
Heretofore, great efforts have been made, for exam 

ple, in the manufacture of interior parts of automobiles, 
to utilize the supply of inexpensive products so long as 
they do not affect mechanical properties, not to mention 
theel‘forttosatisfytherequiredmechanicalproperties 
ForthmItisforthispurposethatnotanexpensive 
synthetic resin alone but a mixture of said synthetic 
resinwithavarietyofothermaterialsisusedforthe 
reduction of material cost. In that case, it is preferred to 
utilize wastes to which little importance has usually 
been attached as mixing material, from the viewpoint 
not only of the cost reduction but also of the re-utiliza 
tion of natural resources. 
More particularly, thermoplastic synthetic resins are 

disadvantageous as compared with metals in their stiff 
ness, heat resistance, dimensional stability, and ?ame 
retardancy, so that inorganic ?llers have been incorpo 
rated with said resins to overcome these defects, and 
?brous ?llers to improve mechanical properties. Glass 
?ber, wood ?our, and wastepaper have been principally 
used as said ?brous ?llers. 
Among these conventional ?brous ?llers, the unit 

price per volume of glass ?ber is not so inexpensive 
because of its high speci?c gravity, which results in 
high speci?c gravity of the obtained composite material 
in which glass ?ber has been incorporated. Although 
composite materials obtained by the incorporation of 
wood ?our or wastepaper in thermoplastic synthetic 
resins are excellent in physical properties because of its 
?ber-reinforcement e?'ect, the incorporation does not 
result in suf?cient reinforcement because the strength of 
the ?lament is only slightly higher than that of the resin 
and the ?bers are likely to be cut in the step of kneading 
or processing during the manufacture. 

In the conventional technique of reinforcement with 
?llers, synthetic ?bers such as unused polyester or poly 
amide have been little thought of as reinforcing agent. 
Moreover, synthetic ?ber generated as used waste ?ber 
has been burnt as valueless waste, or reused as felt mate 
rial, at the best, after being opened together with other 
vegetable ?bers. 

SUMMARY OF THE INVENTION 

An object of the present invention is to re'utiliee 
waste synthetic ?ber generated in spinneries, dye 
works, and sewing factories but ignored as industrial 
wastes, or released from general households as old 
clothes so as to contribute to effective utilization of 
resources and at the same time to reduce the rate of use 
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2 
of synthetic resins as petroleum derivatives, and further 
to provide inexpensive composite materials with all of 
the mechanical strengths being superior to those of a 
matrix synthetic resin. 

In order to attain these objects, the composite mate 
rial composition according to the present invention is 
constituted by incorporating plasticizer(s), lubricant(s), 
or other additives with about 70 to 160 parts by weight 
of a thermoplastic synthetic resin, melting the mixture, 
and kneading the mixture in the molten liquid phase 
with 100 parts by weight of waste synthetic ?bers 
which has been opened into single ?laments to impreg 
nate said waste synthetic ?ber with the molten resin 
liquid. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The composite material composition according to the 
present invention substantially comprises 100 parts by 
weight of waste synthetic ?ber to which about 70 to 160 
parts by weight of thermoplastic synthetic resin has 
been added. 
The waste synthetic ?ber to be used herein includes, 

for example, polyester and polyamide ?bers and 
blended, union, or coknitted fabrics thereof. The shape 
of the waste synthetic ?ber may be any of yarn, woven, 
knitted, or non-woven fabric. They can be used without 
any pretreatment such as washing or drying. The waste 
?ber, therefore, in its use, may naturally be contami 
nated with dyes, pigments, ?ber-treatment agents, ?n 
ishing agents, and the like. It also contains moisture of 
about 0.5 to 5% in its equilibrium state. 

Since waste synthetic ?ber with a large size requires 
much time for mixing and impregnating with the ther 
moplastic synthetic resin, it is advisable from the view 
point of the molding characteristics of the ?nal compos 
ite material that the waste ?ber be crushed into small 
pieces with a ?lament length of 0.5 to 10 mm, preferably 
around 5 mm, and then mixed and impregnated with the 
thermoplastic synthetic resin to form a composite mate 
rial composition. 
The thermoplastic synthetic resin to be used here 

includes polyethylene, polypropylene, ethylene/propy 
lene copolymer, polybutene, polyvinyl chloride, sty 
rene, ABS, and polyacetal. These thermoplastic syn 
thetic resins may be used alone, or some of them may be 
selected and used in combination for imparting the 
properties that suit the intended use of the ?nal mold 
ings containing the composite material composition. 
Anyway, the mixing ratio of the thermoplastic synthetic 
resin is within the range of about 70 to 160 parts by 
weight per 100 parts by weight of the waste synthetic 
?ber. 

Synthetic rubber or thermoplastic elastomer may be 
added to further improve the physical properties, for 
example impact strength, required of the moldings. 
Moreover, addition of talc or other inorganic ?llers can 
improve the bending modulus of elasticity of the mold 
ings. Plasticizers and lubricants may be blended to im 
prove the kneadability of the waste synthetic ?ber with 
the thermoplastic synthetic resin and other additives. 
The outline of the process for the preparation of the 

composite material composition according to the pres 
ent invention will now be described. First, waste syn 
thetic ?ber is crushed into small pieces with a size of 50 
mm or less, and further out into pieces with a size of 10 
mm or less with a turbo-cutter so that the waste syn 
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thetic ?ber can be mixed with the thermoplastic syn 
thetic resin ef?ciently. Such crushing of waste ?ber 
may be effected in various ways. For example, waste 
?ber is ?rst cut longitudinally and crosswise with a 
cutter and then the thus cut ?ber is crushed with a 5 
turbo-cutter. Crushed ?ber pieces can be obtained at 
high e?iciency by this method. A turbo-mill is their used 
to further open the crushed ?ber pieces into ?laments, 
because strongly twisted yarn cannot be fully opened if 
it has a size of 10 mm or more after it was cut with a 10 
turbo-cutter. 
The thus crushed pieces of waste synthetic ?ber are 

mixed with a thermoplastic synthetic resin and other 
additive(s) (hereinafter genetically referred to as the 
materials) andthenagitated at ahigh speed ina mixer, 15 
whereby not only the materials are mixed up well but 
the temperature of the materials is raised because of the 
frictional heat generated during the mixing. By dint of 
this frictional heat, the materials are dried so that the ‘ 
moisture content of the waste synthetic ?ber is 0.5% or 20 
less. As high-speed agitation of the materials is further 
continued, the temperature in the mixer is raised to a 
melting temperature of the thermoplastic synthetic resin 
contained in the materials, whereupon the thermoplas 
ticsyntheticresinbeginstomeltandweldonthesur-ZS 
faceofthe?berinthesamematerials. 
However, if the high-speed agitation of the materials 

in the mixer is further continued, the material tempera 
ture is elevated so high as to deteriorate the mechanical 
strength characteristic of polyester or polyamide ?ber. 30 
Too prolonged agitation, sometimes, even causes break 
age of the ?ber, which results in the lowering in the 
mechanical strength of the ?nal composite material 
composition products. The same is true for the thermo 
plastic synthetic resin: too much elevation in the mate- 35 
rial temperature may result in the deterioration in the 
thermoplastic synthetic resin and the decrease in the 
mechanical strength of the composite material composi 
tion. The temperature in the mixer, therefore, must be 
maintained at 2(1)‘ C. or below, preferably 180' C. or 40 
below in order to obtain a composite material composi 
tion which is most excellent in mechanical strength. 
The viscosity of the molten synthetic resin must be 
considerably lowered for the su?icient welding of the 
synthetic resin to the ?ber under such a temperature 45 
condition. The addition of a plasticizer is advisable for 
this purpose. 
The materials which attained the above mentioned 

temperature are granulated by using a known granula 
tor to form as ?nal product a composite material com- 50 
position using waste synthetic ?ber according to the 
present invention. 

4 
A known molding means is used to apply this com 

posite material composition for interior parts or the like. 
The composition can be molded'with, for example, an 
injection molding machine in the same way as that of an 
ordinary thermoplastic synthetic resin. 
A preferred example of the process for the prepara 

tion 'of the composition will now be described. 
Sewing clippings of blended yarn fabric for working 

wears, consisting of 65% polyester and 35% cotton 
were used as waste synthetic ?ber in the present exam 
ple. First, the waste synthetic ?ber was cut into square 
pieces with a size of 50 mmXSO mm with a cutter, and 
then further crushed with a turbo~cutter until the pieces 
could pass a 5 mmxi mm mesh screen. These pieces 
were then opened with a turbo-mill. 7 kg of the thus 
opened waste synthetic ?ber was used in the process of 
the present example. 
On the other hand, 11 kg of polypropylene resin as 

thermoplastic synthetic resin and 2 kg of calcium car 
bonate as inorganic ?ller were used. 
These materials were supplied into a mixer which had 

been previously heated to 200' C., and then stirred 
therein at the rate of 1,740 r.p.m. continuously for about 
15 minutes. When the temperature in the mixer reached 
163' C., the thermoplastic synthetic resiri began to melt. 
10 minutes were required until such melting began since 
the stirring was started. This melting of the thermoplas 
tic synthetic resin caused sharp increase in the viscosity 
of the materials, and the surface of the ?ber began to be 
homogeneously covered with the molten resin. In this 
process, the load current of the mixer motor was around 
55 A when drying the materials, but it began to increase 
with the start of melting of the thermoplastic resin, and 
when it reached 75 A, the material temperature was 
180' C. 
At this stage, the materials were transferred into an 

other mixer which had been water-cooled to about 20“ 
C. to e?'ect additional stirring at the rate of 100 r.p.m. 
for 15 minutes, whereby a ?brous substance impreg 
nated with the resin was obtained. 
The obtained substance was granulated with a granu 

lator at a temperature maintained at 190' C. or below. If 
the temperature exceeded 190' C., the ?ber was broken. 
As described above, the thus granulated composite 

material composition can be molded into, for example, 
interior parts with an injection molding machine. 
The properties of the composite material composi 

tions according to the present invention are summarized 
in the following table. It is understood from the table 
that the obtained composite material compositions have 
fully attained the objects of the present invention. 

Testing Reference Exam~ Reference Exam- Reference Exam- Exam 
[tem method Unit Example 1 ple 1 Example 2 pie 2 Example 3 ple 3 ple 4 

Primary Density JISK 7112 g/oc 0.90 I.“ 0.95 L15 1.04 1.20 L12 
pif'operties MFR JISK 675B g/l0 min 50 (230' C.) 0.65 23 (190' C.) 0.23 1.2 0.03 
0 sub 
stance 
Mechanical Length 300 
properties Tensile JISK 7113 kg/ernz 260 323 270 30‘ 360 419 

strength 
Width I91 
Length 78 
Elongation JISK 71 l3 % 40 7.9 21!.) 6.5 4.8 
Width 4.] 
Bending "SK 7203 kg/cmz 11000 2601) [(1)00 23000 l9000 32000 23000 
modulus of 22000 
elmticity 
1104 impact JISK 71 IO kg-cm/cmz 6 s 6 as 3.7 as s a 
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-continued 
Testing Reference Exarn- Reference Exarn-. Reference Exatn- Exam 

ltern method Unit Example I ple 1 Example 2 pie 2 Example 3 pie 3 pl: 4 

strength 
Surface "SK 7202 R-Scale 9! 99 66 77 94 103 
hardness _ _ 

Thermal Thermal del'ot- JISK 7207 ‘C. 95 H4 60 99 96 96 
properties mation temp. 
Resin used Polypropylene Polyethylene ABS Polypropy 

lene 

using the composite material composition obtained in 
Example 1 with an ordinary extruder. 
What is claimed is: 

In the table, Example 1 shows the properties of the 15 1. Acomposite material suitable for injection molding 
composite material composition obtained by the above- comprising 100 parts by weight of waste polyester ?ber 
described method. Examples 2 and 3 show the proper- in the form of separate Filaments 0.5 to 10 mm. in length, 
ties of the compositions, respectively, containing poly- intimately mixed and impregnated with 70 to 160 parts 
ethylene and ABS as thermoplastic synthetic resin. by weight of thermoplastic polypropylene resin. 
(Reference Examples 1, 2, and 3 show the properties of 20 2. A composite material as claimed in claim I wherein 
the thermoplastic synthetic resins used in each example) the material also contains blended cotton ?ber. 
Example 4 shows the properties of a sheet prepared " ' " ' ' 
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